Introduction
The American College of Critical Care Medicine, the International Statistical Classification of Diseases, the Infectious Diseases Society of America 1 and Harrison's Principles of Internal Medicine 2 all define fever as an elevated body temperature. The term fever and an elevated body temperature are, therefore, considered to be synonymous. This is a modern definition: whilst many patients complaining of fever might have felt hot, prior to the availability of the clinical thermometer in 1866 and the subsequent studies of Wunderlich 3 there was no way of knowing what the body temperature was or, indeed, if it were abnormal. Maintaining a constant, stable body temperature is a critical aspect of homeostasis as the biochemical reactions of metabolism are exponentially dependent on temperature. 4 During exercise heat production increases the body core temperature above the thermoregulatory reference temperature, which results in vasodilatation and sweating. In illnesses this reference or 'set-point' temperature may be re-set to a higher level 5 with the result that heat loss is inhibited by skin vasoconstriction accompanied by chills, shivering and rigors and the patient feeling cold. If the 'set-point' then goes to a lower level heat is lost by skin vasodilatation and the patient feels hot and sweaty. The febrile response may also be accompanied by anorexia, headache, malaise and other cognitive symptoms caused by pyrogenic cytokines. 6 Today fever is a frequently used vernacular term and a common presenting complaint, especially in sub-Saharan Africa. 7 In this observational study we report the number of patients presenting to a low-resource hospital in Uganda complaining of fever and/or its related symptoms and signs, and the relationship of these complaints by patients with tympanic temperature and in-hospital mortality.
Materials and methods

Study design
Observational study carried out as part of an audit in an ongoing quality improvement project.
Setting
The 46 bed medical ward of St. Joseph's Kitovu Health Care Complex, 220 bedded healthcare facility located near Masaka, Uganda, 140 km from the capital city of Kampala. Together with the 330 bed Masaka Regional Referral Government Hospital, it serves Masaka Municipality (population of 79 200) and Masaka District with a rural population of 804 300. The hospital has no intensive care or renal dialysis unit and cannot provide mechanical ventilation, but supplemental oxygen is available from oxygen concentrators.
Participants
All alert acutely ill medical patients admitted during the study period. After 1 July 2017, 422 of the study patients were interviewed in detail about their symptoms ( Figure 1 ).
Data collection
From 9 August 2016 to 5 January 2018 the clinical status and vital signs of every patients admitted to the hospital's medical unit were entered on admission and at least daily at the bedside using tablet computers into a clinical data management and decision support system [rapid electronic assessment data system (READS) Tapa Healthcare DAC]. All the patients admitted were acutely ill, and no patients were excluded from the study. The READS bedside assessment requires that the patient's contemporaneous mental alertness, mobility and complaints are entered each time the vital signs are measured. 8 Each patient
was assessed at least once a day during their admission. Alertness was determined by a simple bedside assessment of level of consciousness. 9 The National Early Warning Score (NEWS), 10 a well validated predictor of imminent mortality, was automatically calculated by READS from each patient's heart rate, respiratory rate, systolic blood pressure, level of consciousness, temperature, oxygen saturations and the use of inspired oxygen (i.e. whether or not an oxygen concentrator was used). Oxygen saturation was measured using the Acc U Rate CMS 500 D oximeter (CMS Mobility Inc., Stafford, Texas, USA). Impaired mobility on presentation was defined as lack of a stable independent gait when first assessed. 11 The final disposition of patients on hospital discharge was also recorded in the system, and all data entries were automatically time and date stamped. In addition from 1 July 2017 to 5 January 2018 those patients that were alert and available on the ward between 9 am and 5 pm and verbally consented were interviewed in detail about and examined for the following symptoms and signs: 
Outcomes
In-hospital death and tympanic temperature on admission using the iProven dual mode infrared thermometer (available from iProvè n, Barendrecht, The Netherlands). The normal human temperature was defined as 37 6 1 C, 12 which is also the range that scores zero NEWS points (i.e. >36 C and 38 C).
Statistical methods
All calculations were performed using Epi-Info version 6.0 (Center for Disease Control and Prevention, USA) and logistic regression analysis using Logistic software. 13 The P-values for statistical significance was 0.05 and was tested using Student's t-test and Chi-square analysis that applied Yates continuity correction.
Ethical approval
Ethical approval of the study was obtained from the Ethics Committee Kitovu Hospital, which conformed to the principles outlined in the Declaration of Helsinki. 14 Since no interventions were additional to the usual standard of care the need for written consent was waived, but verbal consent was required if patients were interviewed in detail about their symptoms. The study is reported in accordance with the STROBE statement. 15 
Results
Results of all patients according to temperature measurements
Of the 2240 patients admitted to the hospital during the study period 105 (4.7%) had an admission temperature >38 C, and 243 (10.8%) an admission temperature 36 C; 148 (6.6%) patients died in-hospital ( Figure 2 Results of all alert patients comparing those complaining with those not complaining of fever
Of the 2122 (94.7%) patients who were alert on admission, 349 (16.4%) complained of fever. These patients were younger, had shorter lengths of hospital stay, lower blood pressure and respiratory rates and higher oxygen saturations on admission than alert patients not complaining of fever, but there was no difference in their temperatures, heart rates or NEWS on admission (Table 1) . Patients complaining of fever were no more likely to have an abnormal temperature (odds ratio 1.24, 95% CI 0.90-1.70, Chi-square 1.66, P 0.20), or die in-hospital (odds ratio 0.91, 95% CI 0.52-1.60, Chi-square 0.04, P 0.84) than alert patients not complaining of fever. However, patients complaining of fever on admission were more likely to develop a temperature >38 C within 3 days of admission than those not complaining of fever (odds ratio 1.60, 95% CI 1.12-2.28, Chi-square 6.93, P 0.008). Results of patients interviewed in detail about their symptoms Of the 422 patients interviewed all but 28 (6.6%) complained of fever and/or had at least one of the symptoms or findings associated with fever: only three of these (i.e. rigors, feeling intermittently hot and cold and anorexia) were found to be statistically associated with the specific complaint of fever (Table 2) . Only rigors were associated with an admission temperature >38 C (odds ratio 2.02, 95% CI 1.24-3.29, Chi-square 8.57, P 0.003) but not with a temperature that developed after admission, and no symptom or sign was associated with a temperature 36 C at any time up to 3 days after admission.
Predictors of mortality for patients interviewed in detail about their symptoms
Interviewed patients who died in-hospital had a lower oxygen saturation (89.9 SD 8.4 vs. 95.9 SD 4.6%, P < 0.00001), and higher heart rate (104.4 SD 18.9 vs. 86.5 SD 18.3 bpm, P 0.0001) and higher NEWS (6.8 SD 2.9 vs. 2.9 SD 2.5, P < 0.00001) than survivors. However, there was no difference in age, temperature, respiratory rate and systolic blood pressure between those who died and survivors. Impaired mobility on presentation and a NEWS >2 had the strongest association with death and the complaint of fever had the weakest (Table 3) . Being cold and clammy to the touch was the only symptom or sign that was related to in-hospital death, yet there was no association between being cold and clammy and NEWS (3.6 SD 3.2 vs. 3.0 SD 2.6, P 0.23), heart rate (89.8 SD 18.7 vs. 87.0 SD 18.6 bpm, P 0.37), systolic blood pressure (111.5 SD 29.0 vs. 115.6 SD 24.9 mmHg, P 0.34), temperature (36.7 SD 0.7 vs. 36.8 SD 1.2 C, P 0.78), respiratory rate (20.9 SD 5.0 vs. 20.2 SD 4.6 bpm, P 0.38) or oxygen saturation (94.8 SD 7.1 vs. 95.8 SD 4.7%, P 0.24). On logistic regression NEWS eliminated all its component parameters as predictors of mortality, including temperature abnormalities at any time within 3 days of admission, and the only independent predictors of mortality were: NEWS, impaired mobility on presentation and being cold and clammy to the touch (Table 4) .
Discussion
Key findings
This study found that although patients commonly complain of fever and related symptoms, only rigors were found to be related an elevated temperature on admission. Furthermore, neither the complaint of fever nor any of the symptoms commonly associated with fever were associated with in-hospital mortality. In contrast, being cold and clammy to the touch was a powerful predictor of imminent death, which was independent of vital sign changes and impaired mobility.
Limitations
This study was limited to consenting alert patients who could coherently describe their symptoms. Therefore the failure to show an association between a subjective feeling of anxiety and mortality should be interpreted with caution as patients with severe objective agitation and/or delirium were excluded. The major weakness of this study is its small size, especially of the sample of patients interviewed in detail about their symptoms. This data was collected on paper and, therefore, prone to oversights and errors by the two nurses who only worked eight hours per day and had other clinical duties (e.g. performing ECGs etc). Therefore, some patients would have been away from the ward and/or discharged from the hospital before there was an opportunity to interview them. All of the patients received treatment which may have prevented the further development of infection and an abnormal temperature. It is possible those patients without fever associated complaints on presentation may have developed them later. We only examined the presenting complaints and the tympanic temperature on admission and for the next three subsequent daily measurements, as we reasoned that a change in temperature more than 3 days after admission was more likely to be a hospital acquired condition rather than one that was present on admission.
Interpretation
Although, apart from rigors and cold and clammy skin, the signs and patient reported symptoms of fever on presentation were not found to be associated to either admission temperature or mortality, this does not mean they are of no clinical value as these complaints should always make the clinician suspect infection: rigors have been shown to have a strong association with bacteremia, 16 and a recent study in Brazil found that patients without an elevated temperature yet who felt they had one were more than twice as likely to have sepsis [odds ration 2.567 (95% CI 0.977-6.746; P ¼ 0.0559). 17 There are numerous causes of a raised body temperature, and when it occurs in sepsis it may be associated with a survival benefit.
1 Septic patients in Malawi without an increased temperature had a worse outcome, 18 and a recent meta-analysis has confirmed that septic patients with a raised temperature have a reduced mortality, and those with hypothermia have an increased mortality. 19 We found elevated temperature both on and after admission to be a weak non-independent predictor of mortality compared to impaired mobility, NEWS and cold and clammy skin. Although cold and clammy skin is considered a sign of shock, 20 we found no statistical association between it and blood pressure, heart rate or any other vital sign: 18 of the 39 (46%) patients who were cold and clammy had a NEWS 2. Therefore, cold and clammy skin, like elevated lactate, 21 may be an early indicator of shock, endorsing the need for clinicians to touch and feel patients. 22 
Generalizability
In the past the development of a fever was considered life threatening and was considered to be synonymous with infectious disease as, until the mid-19th century, most of these diseases were grouped under the generic term of 'fever'. 23 Clearly attitudes toward the complaint of fever have changed: since an increased temperature is often considered a cardinal feature of sepsis, patients complaining of fever without an abnormal temperature can be overlooked, 17 even though bloodstream infections have been documented in the absence of an abnormal temperature 24, 25 and the Surviving Sepsis Campaign now promotes assessing the heart rate, respiratory rate and mental status, but not temperature, for the early recognition of sepsis. 26 Several other authors have found lack of consistency in the ways fever is described and defined. 27 The current orthodoxy that fever and an increased temperature are synonymous should be challenged as our results show that of the many patients who complain of fever and its associated symptoms only a few will have an abnormal temperature. Furthermore, whilst infection should be suspected if fever is complained of, its severity can only be determined by the patient's mobility, touching and feeling their skin and measuring all their vital signs.
Conclusion
The term fever used by patients and raised body temperature are not synonymous. Although fever and related symptoms reported by patients are common presenting complaints only rigors were associated with body temperature on admission, and only cold and clammy skin with in-hospital mortality. Whilst infection should be suspected if fever is complained of, its severity and threat to life can only be determined by the patient's mobility, touching and feeling their skin and measuring all their vital signs. 
